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40      ELEMENTS OF ELECTRICAL ENGINEERING

40. Thus we have to distinguish power e.m.f. and wattless or
reactive e.m.f., or power component of e.m.f., in phase with the
current and wattless or reactive component of e.m.f., in quadra-.
ture with the current.

Any e.m.f. can be considered as consisting of two components,'
one, the power component, e\, in phase with the current, and
the other, the reactive component, 62, in quadrature with the
current.    The sum of instantaneous values of the two compo-
nents is the total e.m.f.

e = e\ -\- e%.

If E, Ei,.E2 are the respective effective values, we have
E   = -\/EI* + JE/22} since

Ei = E cos 0,
Ez = E sin 6,

where 0 = phase angle between current and e.m.f.

Analogously, a current 7 due to an impressed e.m.f. E with
a time-phase angle 6 can be considered as consisting of two
component currents,

Ji = I cos 9, the active or power component of the current, and
I2 = I sin 6, the wattless or reactive component of the current.

The sum of instantaneous values of the power and reactive
components of the current equals the instantaneous value of the
total current,

ii + i* = i,

while their effective values have the relation

I = VI i2 + /22-

Thus an alternating current can be resolved in two com-
ponents, the power component, in phase with the e.m.f., and the
wattless or reactive component, in quadrature with the e.m.f.

An alternating e.m.f. can be resolved in two components:
the power component, in phase with the current, and the watt-
less or reactive component, in quadrature with the current.

The power in the circuit is the current times the e.m.f. times
the cosine of the time-phase angle, or is the power component
of the current times the total e.m.f., or the power component of
the e.m.f. times the total current.